Putative neuroepithelial cells were explanted from several germinative zones of the brain of 5-to-12 week old human fetuses, obtained from legal abortions. In each case, an homogeneous population of neuroepithelial-like cells expressing nestin and vimentin was obtained. Cells proliferated in vitro in response to bFGF which favoured a neuroblastic differentiation with expression of MAP-5 and β3-tubulin. Cells could be maintained and propagated as neuroblasts in serum-free medium.The multipotentiality of the cells was revealed by growing them in serum-containing medium, where a mixed population of cells of the neuronal lineage and of glial cells including putative radial glia, astrocytes and oligodendrocytes, progressively differentiated.These human progenitor cells proliferating in vitro have many potential applications in gene therapy of neurodegenerative diseases. bFGF, human CNS progenitors, Matrigel, nestin, neuroepithelial cells
Introduction
Proliferative neuroepithelial cells are thought to be the multipotential progenitors of neurones and glia (for a review see McKay 1989) .They are found in the ventricular germinative zones of the embryonic and fetal mammalian brain (for a review, see Nowakowski 1988). Rodent and human neuroepithelial cells are characterized by the expression of a panel of cytoskeletal markers (Hockfield & McKay 1985 , Stagaard & Molgard 1989 , Lendahl et al. 1990 , Dahlstrand et al. 1992 ,Tohyama et al. 1992 .They proliferate until they migrate and differentiate, events which are strictly programmed (Choi 1988 , Rakic 1988 , Walsh & Cepko 1988 , Evrard et al 1992 . Migration is an early event for most germinative zones (before the 10th week in humans). However some structures contain abundant proliferative cells until the 16th week (as in the case of the striatum), and migration occurs at the end of gestation and after birth in the cerebellum, the dentate gyrus of the hippocampus, and the olfactive bulb (Fees-Higgins & Larroche 1987 , Larroche & Razavi-Encha 1987 , Choi 1988 , Evrard et al. 1992 .
Primary cultures have been generated from cells of several regions of embryonic or neonatal brains of rodents,including the striatum, the hippocampus, and the cerebellum. Proliferation was obtained either by immortalization using transforming oncogenes (Bartlett et al. 1988 , Frederiksen & McKay 1988 , Ryder et al. 1990 , McKay et al. 1993 or in response to growth factors (Gensburger et al. 1987 , Cattaneo & McKay 1990 , Reynolds et al. 1992 , Ray et al. 1993 , Vescovi et al. 1993 ). The cells have been cloned (Temple 1989 , Ryder et al. 1990 , Reynolds et al. 1992 , Kilpatrick & Bartlett 1993 demonstrating that the explanted populations contain multipotential progenitors expressing neuroepithelial markers which can differentiate in vitro into neurones and glia. The progenitors have been grafted into rodent brain to give well-differentiated neural derivatives (Snyder et al. 1992 ) and the pattern of differentiation is dependent upon the site of injection (Renfranz et al. 1991 , Snyder et al. 1992 .These results indicate that several regions of the embryonic brain of mammals may each contain identical multipotential progenitors, the differentiation of which may be modulated by the environment.
We explanted cells from several regions of the brain of young human fetuses at times when they contain proliferative progenitors. Cells explanted from several zones of the human fetal brain at early stages of gestation behave like CNS progenitors, as previously documented in the work on rodents. Specifically, more than 90% of the explanted cells exhibit the phenotype of neuroepithelial cells, according to their pattern of expression of specific markers.These
